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Hence (ii) is the Singular Integral of (A), and the sphere represented by
(ii) touches each of the planes represented by (i) in a point.
To obtain the General Integral we eliminate a between
-o
[1- a' -{/(«)}"?
in which f(a) is an arbitrary function. This is clearly the envelope of a
family of planes the equation of which contains only one parameter ; and it
is therefore a developable surface. The equation of any developable surface
which envelopes the sphere, is thus included in the above General Integral.
The process of making b a function of a is equivalent to drawing on the
sphere some definite curve ; and the developable surface is the envelope of the
tangent planes to the sphere at points which lie on this line.
183. The explanation of § 179 shews how the Singular
Integral may be derived from the Complete Integral ; it Is, how-
ever, possible to derive it directly from the differential equation
as is the case in ordinary differential equations.
For the sake of brevity, suppose that there are only two
independent variables. Let the equation be
ty 0, y, z, p, q) = 0,
of which the Complete Integral is
F 0, y, z, a, V) = 0,
where a and b are arbitrary constants ; the Singular Integral is
obtained by combining the equation F=Q with
Since F=0 is the integral of the differential equation the values
of z, p, q derived from the integral will render -^ = 0 an identity ;
and the substitution of the values of p and q (but not that of z)
derived from F= 0 will in general render ^ = 0 equivalent to the
integral equation. Let this latter substitution be made, so that
p and q are replaced by functions of a, y, z, a, b ; then in order to
find the Singular Integral we must form the equations analogous
to (A), which equations are
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